Possible mechanism by which coenzyme Q10 improves reoxygenation-induced recovery of cardiac contractile force after hypoxia.
To elucidate possible mechanisms by which coenzyme Q10 enhances reoxygenation-induced recovery of cardiac contractile force after hypoxia, rabbit hearts were subjected to hypoxic perfusion for 20 min, followed by 45 min-reoxygenation with or without pretreatment with coenzyme Q10. Hypoxia induced a decline in cardiac contractile force, a decrease in myocardial high-energy phosphates and a release of ATP metabolites and creatine phosphokinase from the perfused heart. Upon reoxygenation the rate of release of ATP metabolites subsided, but no appreciable recovery of the loss of contractile force and the reduction of myocardial ATP content was seen, and the release of creatine phosphokinase was increased further. Pretreatment of rabbits with coenzyme Q10 resulted in an appreciable recovery of cardiac contractile force and of myocardial ATP content upon reoxygenation. The release of creatine phosphokinase from hearts during hypoxia and reoxygenation was inhibited completely by the pretreatment. Changes in the UV absorbance of the perfusate suggested that coenzyme Q10 reduced the loss of ATP metabolites from hypoxic hearts. Furthermore, high-performance liquid chromatographic analysis indicated that coenzyme Q10 attenuated the release of inosine and hypoxanthine from the hearts and decreased myocardial inosine and adenosine content of the hypoxic heart, suggesting that coenzyme Q10 retards the breakdown of ATP metabolites which are possible substrates for a salvage synthesis of ATP, when oxygen is replenished. This could account for an appreciable restoration of ATP, and eventually provide a significant recovery of cardiac contractile force upon reoxygenation.